The crystal structure of the title compound, [PtCl-(CH 3 )(C 18 H 33 P) 2 ], is isostructural with various platinum(II) and palladium(II) complexes containing two bulky tricyclohexylphosphine ligands in a trans orientation. The Pt atom resides on an inversion centre, resulting in a 50% statistical disorder in the chloro and methyl positions. The most signi®cant geometrical parameters are PtÐP 2.3431 (8), PtÐCl 2.440 (4) and PtÐC1 2.179 (13) A Ê , and PÐPtÐP 180, PÐPtÐCl 89.15 (12) and 90.85 (12), and CÐPtÐCl 172.7 (5) . The effective and Tolman cone angles for the tricyclohexylphosphine ligands were calculated as 160 and 162 , respectively.
The PtÐC1 bond distance of 2.179 (13) A Ê is slightly longer than expected and may be an artifact of the disorder between the methyl and chloro ligands, a conclusion con®rmed by the large uncertainty associated with this speci®c bond.
All three of the cyclohexyl (Cy) substituents of the phosphine ligands adopt the expected chair conformation for saturated six-membered rings and are exactly staggered with respect to the trans phosphine due to the inversion centre at the Pt position. The average tetrahedral angles around the P atom of 104.87 (16) and 113.65 (12) for CÐPÐC and CÐPÐPt, respectively, indicate that the substituents are slightly compressed towards each other as is normally encountered in coordinated phosphine ligands.
Measuring the spatial impact of a ligand in a coordination complex is an issue that has attracted much interest in the past and will continue to do so in future as the existing models are re®ned and new models are introduced. One such model and probably the most generally recognized measure of steric size of phosphine ligands is the Tolman cone angle (Tolman, 1977) . In this regard, it has been noted before that the¯exibility of the PCy 3 ligand allows several conformers of the cyclohexyl groups to exist, leading to values for the Tolman cone angle ranging from 163 for trans-[PtI 2 (PCy 3 ) 2 ] (Alcock & Leviston, 1974; Ferguson et al., 1978) up to the 181 value determined in [Hg(NO 3 ) 2 (PCy 3 ) 2 ] (Alyea et al., 1977) . In this study, the coneangle calculations were performed based on Tolman's model using CÐH bond distances of 0.97 A Ê and a van der Waals Hatom radius of 1.2 A Ê . The effective cone angle is calculated in a similar way to the Tolman cone angle but using the actual PtÐP bond distance determined from the crystallographic data, while a ®xed distance of 2.28 A Ê is used for the Tolman cone-angle calculations. Values of 160 and 162 were calculated for the effective and Tolman cone angles, respectively. Both these values are very similar to the value of 163 determined for the isostructural trans-[PtI 2 (PCy 3 ) 2 ] complex, as mentioned above.
Figure 1
The structure of the title complex with the atom-numbering scheme and 30% probability displacement ellipsoids. The disorder in the chloro and methyl positions is not indicated. The H atoms of the methyl group are of arbitrary size, while those of the cyclohexyl rings have been omitted for clarity.
In Table 2, the title compound is compared with other  closely related Ni II , Pd II and Pt II complexes from the literature  containing two bulky tricyclohexylphosphine ligands in a trans orientation. The compound was found to be isostructural with several of these complexes, as indicated, showing that the crystal packing is predominantly determined by the tricyclohexylphosphine ligands and only when the metal core is drastically in¯uenced as by the introduction of a phenyl or H ligand are the packing modes changed.
In Table 3 , the title compound is compared with related trans-[MMeCl(L) 2 ] (M = Pd or Pt; L = P or As ligands) complexes, illustrating the effect of different phosphine and arsine ligands on the geometrical parameters. The PtÐP bond distance of 2.3431 (8) A Ê is comparably longer than the other MÐP bond distances, even longer than in the PdPPh 2 Fc complex (Fc is ferrocenyl) that also contains a bulky phosphine ligand. This can, in addition to the large size of PCy 3 , also be due to the strong electron-donating capability of this ligand causing a mutual labilization when occupying positions trans to each other. The PtÐCl bond distance of 2.440 (4) A Ê is also slightly longer than in the related complexes and is probably a combination of steric crowding and an electronrich metal centre. Although the PdÐL bond lengths seem to be slightly longer than in the corresponding PtÐL complexes, this effect is not as evident in the MÐCl bonds.
Experimental
[PtMeCl(COD)] (COD is cis,cis-cycloocta-1,5-diene) was prepared according to literature procedures (Clark & Manzer, 1973) . To a solution of [PtMeCl(COD)] (50 mg, 0.14 mmol) in dichloromethane (10 ml) was added PCy 3 (98 mg, 0.35 mmol) dissolved in dichloromethane (8 ml). Slow evaporation of this solution yielded colourless crystals suitable for X-ray analysis. 1 H NMR (CDCl 3 ): 0.28 (t, 3H, 3 J PÐH = 11 Hz, 2 J PtÐH = 84 Hz), 2.6±1.2 (m, 66H). 31 P NMR (CDCl 3 ): 21.9 (t, 1 J PtÐP = 2822 Hz). 
Crystal data

Data collection
Siemens SMART CCD diffractometer 3 scans Absorption correction: empirical (SADABS; Sheldrick, 1996) T min = 0.093, T max = 0.142 10 201 measured re¯ections 5659 independent re¯ections 5169 re¯ections with I > 2'(I) R int = 0.027 max = 32.0 h = À14 3 14 k = À14 3 14 l = À13 3 14 ®rst 50 frames repeated after data collection intensity decay: none
Re®nement
Re®nement on F 2 R[F 2 > 2'(F 2 )] = 0.034 wR(F 2 ) = 0.076 S = 1.00 5659 re¯ections 198 parameters
H atoms were re®ned as riding (CÐH = 0.96±0.98 A Ê ). Both the minimum and maximum residual electron density lie within 1 A Ê of the Pt atom. (12) Symmetry code: (i) 1 À xY 1 À yY 1 À z. Table 2 Comparative X-ray data for trans-
Ni ( Immirzi et al. (1975) . Table 3 Comparative X-ray data for trans-[MMeCl(L) 2 ] (M = Pd, Pt; L = tertiary phosphine or arsine ligand) complexes. Data collection: SMART (Siemens, 1995) ; cell re®nement: SAINT (Siemens, 1995) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997); molecular graphics: DIAMOND (Brandenburg, 1997) ; software used to prepare material for publication: SHELXL97.
Financial assistance from the South African FRD and the Research Fund of the University of the Free State is gratefully acknowledged. The Chemical Centre of the University of Lund, Sweden, is thanked for the use of their diffractometer for the data collection.
Supplementary data for this paper are available from the IUCr electronic archives (Reference: GG1050). Services for accessing these data are described at the back of the journal. 
trans-Chloro(methyl)bis(tricyclohexylphosphine)platinum(II)
Stefanus Otto
Computing details
Data collection: SMART (Siemens, 1995) ; cell refinement: SAINT (Siemens, 1995) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics: DIAMOND (Brandenburg, 1997) ; software used to prepare material for publication: SHELXL97.
trans-chloromethylbis(tricyclohexylphosphine)platinum(II)
Crystal data 
Special details
Experimental. The intensity data were collected on a Siemens SMART CCD diffractometer using an exposure time of 15 s/frame. A total of 1890 frames were collected with a frame width of 0.25° being used covering up to τ = 31.95°. Completeness of 98% was accomplished up to τ = 30.0°. The first 50 frames were recollected at the end of the data collection to check for decay. Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 1.518 (7) C32-C33 1.492 (6) C13-H13A 0.9700 C32-H32A 0.9700 C13-H13B 0.9700 C32-H32B 0.9700 C14-C15 1.479 (7) C33-C34 1.518 (7) C14-H14A 0.9700 C33-H33A 0.9700 C14-H14B 0.9700 C33-H33B 0.9700 C15-C16 1.524 (5) C34-C35 1.510 (7) C15-H15A 0.9700 C34-H34A 0.9700 C15-H15B 0.9700 C34-H34B 0.9700 C16-H16A 0.9700 C35-C36 1.502 (6) C16-H16B 0.9700 C35-H35A 0.9700 C21-C26 1.501 (5) C35-H35B 0.9700 C21-C22 1.545 (5) C36-H36A 0.9700 C21-H21 0.9800 C36-H36B 0.9700 C22-C23 1.532 (6) Cl-C1 i 0.391 (11) C22-H22A 0.9700 C1-H1A 0.9600 C22-H22B 0.9700 C1-H1B 0.9600 C23-C24 1.482 (7) C1-H1C 0.9600 C23-H23A 0.9700
